Summary : Vitamin A-storing cells with lipid droplets and fluorescence characteristic of vitamin A were observed in the normal human and rat pancreas, using light, fluorescence, and electron microscopy. Vitamin A-storing cells in the normal human pancreas, as well as in the rat pancreas, were located predominantly in a perivascular area, and had lipid droplets with a fluorescence characteristic of vitamin A, Pancreatic vitamin A-storing cells had more numerous jipid droplets and more distinct fluorescence of vitamin A in vitamin A -loaded rats than in normal rats. In the rat, hepatic vitamin Astoring cells contained significantly more lipid droplets and had more distinct vitamin A fluorescence than pancreatic vitamin A -storing cells. Pancreatic sections from human subjects with chronic alcoholic pancreatitis revealed abundant vitamin A-storing cells surrounded by collagen fibers in an area of fibrosis. These results indicate that vitamin A-storing cells are widely distributed in the normal human and rat pancreas, although pancreatic vitamin Astoring cells have less storage capacity for vitamin A than do hepatic cells .
Introduction
Fluorescence microscopy and autoradiography have revealed that the Ito cells, fat-storing cells in the liver, contain vitamin A in lipid droplets; and thus, the Ito cells are also called the vitamin Astoring cells (VASCs) in the liver (Popper, 1944; Nakane, 1963; Kent et al. 1976 ). These VASCs have been known to be distributed not only in the liver but also in many other kinds of tissues, such as, the stomach, intestine, lung, spleen, lymph nodes, and skin (Hirosawa and Yamada, 1980; Wake, 1980) . This group of cells has been collectively called the vitamin Astoring cell system (VASCs system) (Yamada and Hirosawa, 1976) . Whether the VASCs occur in the pancreas was not determined until Watari et al. (1982) described VASCs in the pancreas of vitamin A -loaded mice; but no study has attempted to identify the VASCs in the human pancreas.
The Ito cell currently receives attention for its potential role in f ibrogenesis of the liver (Ballardini et al. 1983; De L.eeuw et al. 1984; Clement et al. 1986; Davis et al. 1987) , especially intralobular fibrosis. In contrast, the pathogenic process resulting in pancreatic fibrosis is totally unknown.
In the present study, the fine structures of VASCs in the normal human and rat pancreas were investigated. 
A. Experimental Study
Male Wistar rats, weighing 180 to 200g (both control and vitamin A-loaded rat groups) were maintained on a chow diet (CE-2, Kyudo, Fukuoka) containing 1000IU/100 g of vitamin A and water ad libitum. The rats were administered 25,000 IU/100 g body weight of vitamin A (retinyl palmitate, Eizai Co., Ltd., Tokyo), intramuscularly (designated vitamin A -loaded rats), daily for eleven days. On the fourth day, three vitamin A -loaded rats, and on the 12th day, three vitamin A -loaded and three control rats were sacrificed under anesthesia with 5mg/ 100g body weight of sodium pentobarbital (Abbott Laboratories, North Chicago, IL) intraperitoneally. The liver and pancreas were examined by the following procedures. Several pieces of the resected liver and pancreatic tissue were fixed for 10 min with 10% formaldehyde solution in distilled water at room temperature, mounted in OCT compound (Tissue Tek II Fig. 2a, b , c). The cisternae of the RER were partially dilated and contained flocculent material (Fig. 2a) . Collagen fibers were also observed around the cells ( The pancreas of control rats contained interstitial cells with morphological features similar to those of the human pancreas. They have one or two lipid droplets ( Fig. 3a) and had the characteristic bright green fluorescence of vitamin A, which rapidly fades under ultraviolet light (Fig. 3b) . Electron microscopy also revealed large lipid droplets, well-developed RER with partially dilated cisternae, and numerous free ribosomes in the cytoplasm of these cells.
In the liver of control rats, Ito cells located in the space of Disse possessed two or three lipid droplets (Fig. 4) and showed distinct vitamin A fluorescence. The Ito cells in the liver contained more lipid droplets and had a stronger fluorescence than the interstitial cells of the pancreas. Vitamin-A loading may be the reason for the better observation of the VASCs by light and fluorescence microscopy, as an increased number of lipid droplets can be seen and there is a more distinct fluorescence.
Ito cells in the normal rat liver possessed several lipid droplets and vitamin A fluorescence.
After accumulation of vitamin A for eleven days, the number of lipid droplets in the Ito cell sincreased to more than 20, and the fluorescence of vitamin A was also more distinct.
The differences between VASCs in the pancreas and Ito cells observed in these studies suggest that the Ito cell may possess a higher capacity for storing vitamin A than the pancreatic VASCs or, that the Ito cell is more closely associated with vitamin A metabolism than the pancreatic VASCs.
The Ito cells have . received attention for their potential role in hepatic fibrosis, especially intralobular fibrosis (Schnack et al. 1967; Kent et al. 1976; Senoo et al. 1982; Minato et al. 1983; Ballardini et al. 1983; Clement et al. 1986 ). The Ito cells are presumed to be resting f ibroblasts for several reasons.
No f ibrogenetic cells, like f ibroblasts, are found in the intralobular area of the normal liver. Bundles of collagen fibers are frequently observed in very close association with Ito cells (Tanikawa, 1975) . The Ito cells are very similar to the f ibroblasts in fine structure, except for the number of lipid droplets.
Many Ito cells are present around f ibrotic lesions in the liver during chronic hepatitis or experimentally induced fibrosis by CC14 (McGee and Fatric, 1972) . Finally, cultured Ito cells produce collagen and f ibronectin (De L,eeuw et al. 1984; Davis et al. 1987) .
Chronic pancreatitis is always accompanied by fibrosis irrespective of its etiology; however, the mechanisms of pancreatic fibrosis have not been clarified.
The present study reveals that VASCs in the normal human pancreas are associated with a few collagen fibers surrounding the cells, however, VASCs in the pancreas of subjects with chronic pancreatitis are embedded in collagen fibers in the areas of fibrosis.
If the analogy of the role of the VASCs in the liver (Ito cells) on hepatic fibrosis can be extended to the pancreas, the VASCs in the f ibrotic pancreas might participate in the fibrotic process as well. In the liver, Ito cells are commonly thought to be involved in the development of fibrosis, especially in alcoholic liver disease; and the present study indicates that the pancreatic VASCs should be further investigated in other types of chronic pancreatitis.
Since the pancreatic VASCs are distributed in the fibrotic area with fibroblasts, it should further be determined whether the pan- 
